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tog g ir**** «* ted >nd wft cont act lenses 



Abstract 



Tte prtscDiinveaooa iclales to contact lens care products comprising an aminorjropyl 
biguanide or a salt thereof, especially ^compound of formula 1 

NH NH 

wherein n is » integer from 1 to 500. or a saU tbcrcot; and tU soiled tri, buflcr 
(irooetaiDoU or ahomolog thereof having up to 10 carbon atoms or as** thereof- The 
invention ^ also to the use of suth a contact 
fecungcomaa lenses. 
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CUV-t9l28/i«^CVE34 



m ^ rclaics to a ccntjCt lens carc ^ for "* ™™ 

lcn~ ~ accpab.c po,^ C b,^ 

Onh, phosph^ buffo, «e disclosed * sutaMe buffer in *» con.*. 

EP Al-130 309 also disclose, disponing and preserving sol"**, for conua kn». 
^ .Kguanidc ^ » bufr=. -H. bi gua^dc is .gain of de and^lbn^de 

dsateboffos,! 



incomr^iheptescminvcmi^ n 



lenses. 

The amimpKOpyl 
formula 1 



1 biguanides lobe uscdaccorxiuig to *e invents arc especially tho* of 



NH NH 

formula L especially ophihalmologicBlly acceptable salts iheteof. 
^compouiKiaoff^alaxeknown. T*eir preparation is described, far «atn P lc in 
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^. ~tr~tniv?2A* In addition, those compounds an? alsc commercially 

.^pLceroinan^ofasccor^ 

NH NK NH 

^^tt^offcrmoUncannta^ 

fa,nUb 1 , of formula D. based on the tool amount of compound* of 

P"*****' of compounds ~ ^^jOpccmtby n*Sgl«.«are 

fc nnnlal^e«npoiindSoffc^ul.n.iJpi^c~ly>«« BM ' 

pcrceni by weight- 

• n.f^2to50««iniosesi«iauyfiom3u>12. Depending on itevalue of 

£«T* as iow ~ *e wdght Of the — of <°^\^l™^ 

t ^-v™,^ 600 to 1600 if oHgome« are used,i-e. wbenn».for eaample. 

90 000 n is significantly higher, for example approx^y 270 to 500. 
jTJ^mblv in an amount, based on the total amount of the conocxUns care product, 
(0 00001 - 0.0! percent by ^ especially in an — of from 

^rrjir ^ 

10 ppm (0.0001 - 0.001 percent by ^ngn* for example 1. 2 or 5 PP =- 

c .„ „f ,„«™ounds of formula 1 and formula H thai an: suitable ^ the aopn of the 
™ZndTl^uble salts that are advantageously ****** 

I^L,. ^b^des. bon^. aceoues. gluconates, sulfonates, tnalcate^ 
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tartrates qr citrates. 



(CM^-OH 



HO-(CH 2 VC-^ 

(CH&-OH 



(DO 



- !niteneo<ten ,y of the others an integer, as least Land Ac sum 
^^^y^^^ ua ^^ im . OIiSaSl ^. Spcrialpxrferencei* 

^»2-^2^^y^^^^ j_ mcom pW«rome»nolis 
compound of formula Dl wbercmcach of k and y an* 
also referred to as oris buffer. 

espedaIly pzrf erably from ^^^^ ~ proGU£B according to the 

ftom 0.05 to less than l^pciccm *) > ftom 0.1 to less than 

^ very especially torn 0.1 to 0.6 ^J*^**^ 
0.6 percent by weight, for example opto 0.5 percent by 

* , , ^™*Dcd.ol or a hoopoe thenar having up u, 10 carbon 
^minc-i-hyd^ymethyMJ^^o^ of** above- 

aermwed compounds can be used together w.O» « 
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here to the «cof ophthalmologic.!* acceptable salts, such as the sate me-iooned above 
in connection with compound:, of formula L Especially suitable arc the Hydrochloric or 
nttlaei of compounds of ftr«ul*m.Le,. for cxampU.1 combtoai«of 2-afflmo- 
2-hydroxvmcdiyl 1.3Tm3pWiol with the hydrochloride of 2^.0-2-hyAwynwhvV 
l>pTop««fioL or a combination of Z-am^bydmxyn^yl-t^pnjpanofiolwift tbc 
.naleate of J.w.ioo-W.ydroKymeihyH J-piopawdiol or2-Miii»-2*ydR«ymalijrI- 
l>ptopanedioL to which small amounts of hydrochloric arid are added. 

The contact lens care products accodin 3 to the invention preferably do not comprise 
buffets Other than compounds of formula UL They may. however, comprise other buffers 
in addition to ooe or more compound! of formula HI. 

The contact lens care produce according to the invention are preferably fcmulated m 
such a manner that they are isofc-tic with lachrymal fluid. They may in genera l comp rise 
additives that are customary for contact lens ore produce Those include, for caarnplc. 
compounds that influence tonicity, surface-active compounds, compounds thai mOuence 
viscosity or complex formers. Theeootaei leas care products acaadingto the mvennon 
comprise those or other customary additives in amounts that vary widun the range of the 
values familiar to the person skilled in the an. 

A solution that is isotonic with lachrymal Quid is generally understood to be asolutic* me 
concentration of which corresponds to the concentration of a 0.9 % sodium chloride 
solution. Departures therefrom am entirely possible, provided that the contact lenses to be 
treated are no. damaged thereby. Isotonicity with lachrymal flu* or a different desired 
tonicity can be established by the addirion of organic or inorganic compounds lhat 
influence tonicity. The former can he used, for example, to amounts of approximately 1 to 
4.5 percent by weight the lanes in amounts of approximately 0.1 to 13 percent by weight. 
I„ general, the amount of the compound that influences umioty lhat is added is such thai 
me tonicity of the composition according to the invention is especially in the range of 
from 200tu450miiliosmols, preferably in the range of from approximately 270 to 
approximately 330 milliosmols. Typical organic compounds of lhat type are. for example, 
glycerol, urea, propylene glycol or sugars, such as manmiol or sorbitol, and typical 
inorganic compounds of mat type are especially potassium chloride and sodium chloride. 
Mixtures of those compounds with one another can also be used according to the 



invention. 
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■ . „ ^ ^;^w;rv m also known 10 a pcisoa skilled is ihc ztl 

abbreviated to EDTA, and salts thereof . sucft as somum *u 
compounds are from 0.01 to 1 Ktcent by weight 

«_„ ,„ ,k- invention are suitable for all types °^ 

Tte cooact tens care products acceding to ^ in vennon ^u^andalso 

contact icon. *uw&«»- Tht contact knscarc 

^^^U^^^^ a„ .hectare 

solutions for sttKing,nnang.weBU»e or soaiang co . ^a, -. 

Aguish* by good clc*un g and peering acuon and a h-gb de^ of jfa**9 . 
a single solution. 

M hihiMH better anomicrob^ activity, tbe conuci kns care products 

contact lens ewe products known 6om the pnor art. 

. ^ucts accading 10 the invention arc pirpored in a maimer known 

The contact lens care products acconung _ wh h walcr or dissolving of 

s* especially by conventional muung of the constituents with water or csso g 

the constituents in water. 
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The compositions acconiing to dm invention are especially suiable for deanrng anddism- 
fectingconttcilemes. Th= conr^i ten. care product, ««dln g to U* in^mum 

contact kns care product for a period of time suffictent for deanrng or dmnfecnor. 
Depemfiiig on the type of tens *»J the degree of contamination. > period of from several 
.ninutestoabou.^ horns, pntferably up ,* approximately 4 to nbomx.iasmTtacm. 

A pirforrri soludos acconiine » the invention comprises, for example, 

. . 0.0005 to 0.05 »g/ml 
anunopnspylwguamde 

W^-hydro-.v.e^.^prop^l ™ 

i-amino-Z-hydn^myt-U-J^ediol.lia 2.W m 4.02 mgm* 

«»* tool amount of buffer being preferably less than 8 mg/ml and especially lea man 
6 mg/ml, 

and may preferably also comprise: 

NaQorKa espcci aU y 5Jto9msAnI 

. 5 to 30 mfi/ml 

surface-active uouipouna 

„. G.lio2mg/ml 

EDTA 

A solution according to the Invention that is likewise preferred comprises, for example. 

0.0005 to Ol05 mg/ml 
aminopropylbiBuan^ J 

2-ammo-2.hydroxym^^ l ; 00ia4.(X)mg^l 

especially about 2.5 mgAnI 

and sniall amounts of HO to establish the desired pH range. 

The desired pH range of the compositions according to the invendon is especially approx- 
imately 7.0 to IX preferably from 7.1 to 7.4 and especial P^erably 73. 

The following Examples serve to illustrate the invention. They are not, however, intended 
<o limit «he scope of the invention in any way. and especially not to the subject-maner of 
the Examples. 
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v^ ple k&rm ulation rnr<oftcontactUngg 
1 ml of solution comprises: 



aimnopropyl Wgoanide (Alfagard**) 



Nad 

poloxamcr 407 
EDTA 

faamolc2:-R *""**" Q " for hard contact lenses 
1 ml of solution comprises; 

aminopropyl biguanidc ( Ariagard®) 
2-«mno-2-hyJrtxymcthyl-l>propancoiol 
2,amino^2-hydroxymctbyJ-l 3-pr^ssmcdiol -HC1 
Nad 

poloxamcr 407 
EDTA 

polyvinyl alcohol 

F«mplc 3- T= oimolation fig contact lenses 
1 ml of solution comprises: 

aminopropyl biguanidc ( Arfagaid E^) 
2-amino-2.hvdroxyTncthyl- 1 ,3-propancdiol 
2-aminO-2-hydroxymcihyl- 1 ^propanediol • HQ 
NaCl 

poloxamcr 407 
EDTA 



0.005 nig 
0.97 mg 
6.61 nig 
6.6 mg 
10 mg 
1 mg. 



0.005 mg 
0.97 
6.61 mg 
6.6 mg 
10 mg 
1 mg 
14 mg. 



0.005 mg 
139 mg 
606 mg 
5J mg 
10 mg 
1 mg. 



Pim pled: Anp micmbial icriviry 

The formulation of Example 3 is tested against the following test organisms: Escbenchia 
coU, Staphylococcus aureus, Pseudomonas aeruginosa Candida albicans. Aspergillus 
nigcr. The following Table shows the initial inocuium as well as the number of orgatusms 
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4 hours and of 6 hours: 

Test organism initial number of iramhcr of 

inoculum organisms organisms 

after after 

4hotifS 6hOt3S 

Escherichia coli 6.3- 10 5 0 0 

Staphylococcus aureus 8.9- 10 5 0 0 

Pscudomcnas aeruginosa 1.0- 10 6 0 0 

Cawfida albicans 1.1 -10 6 2.7 -10 s 1-8 -10 s 

Aspergillus niger 1.1 - 10 s 6.2 - 10 s U - 10* 

in contrast, the following values ate determined for Bauscb & Lomb's Reno solution 
comprising aminopropyl biguankie (0-5 pom) and a borate buffer 

Test organism 



initial 


Dumber of 


number of 


inoculum 


organisms 






after 


after 




4 hours 


6 hours 


6.8 -10 s 


9.5 -10 1 


43- 10 1 


S.9-10* 


5.7 - 1C* 


3tS- 10 1 


1.0- 10 s 


0 


0 


1.1- 10* 


4.9- 10 5 


*l2-10* 


1.1 -10* 


5.5.10* 


4J-10* 



Escherichia coli 
Staphylococcus aureus 
Pseudomonas aeruginosa 
Candida albicans 
Aspergillus niger 

Example 5: Cvtotoaidtv test 

In order to determine the cytotoxic potential; the formulation of Example 3 is subjected to 
the growth inhibition test and compared with Bsosch & Lomb's Kombi sohsoon. In this 
test the decrease in cell growth in the presence of toxic compounds is detennined by 
comparing the proteifl content of treated cell culnircs with the protein coolest of untreated 
cell cultures after 72 hours' mcubanon. The test solutions arc serially diluted with the cell 
culture medium (DMEM-FCS). L 929 cell cultures arc iicubaied for 72 horns in the 
presence of solutions of varicus concentrations. It is found that the solution according to 
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Pirsencc of sohdons of various cooaaitraiions. It ts found that mc solution according lo 
die invention induces cytotoxic effects only it coocenlnuions of 20 % vAr. mbik ibe 
Kombi solution already induces cytotoxic effects at concentrations of 5 % v/V. 



In the lea earned ouu the protein conient is x measure of the cdlpowio ox ^ 
of growth irfly^ by toxic sutrfances. Growth inhibition of mote than 30% compared 
with untreated cultures is considered to be a clear cytotoxic effect 

Solution A): Formulation according to Example 3 

Concentration 

of the solution l%v/v] 20.0 100 5.0 23 13 0.6 

Growth inhiWUon 1%) 32 1 1 4 4 2 0 

Solution B): Kombi sofanioa from Bauscb & Lomb 
Concentration 

ofthesoiutiont*v/v] 20.0 10.0 5.0 Z5 U 0.6 

Growth nation [*I 92 68 50 25 II 7 

These results demonstrate that the Kombi solution already induces cytotoxic effects at a 
dilution lower by a factor of 4, namely at 5 % v/v, compared with Ore fbnnulatjoa accord- 
ing to Example 3 with which such effects occur only with 20 * v/v solutions. 

P^mpV? fr Fo rmulation for ha m contact lenses 
1 ml of solution comprises: 



polyaminopropyl biguanide (Cosmocil®) 0.002 mg 

2-amino-2-hydroxymethyl- l>prooanedtol 2.5 mg 

NaCl 7jSn, S 

FOloxamer407 10 m * 

hydrox>eihylccll.ilose 3:2 m S 

EDTA lm * 
HO to adjust pH 
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g^m plc^: Fer n— ***r rrr<cfiftcopt2ClIcff$e$ 
1 ml of solution comprises: 

polyamnopcopyl Wgoanide (Q^ocil®) °* 

2-an^2-hy±«y!i^yKl>?ropaDCdiol Z45m * 



NaCl 

poloxamer 407 
EDVA 

HC1 to adjust pll 



1A mg 
1,0 m£ 
0J25mg 



Example J: Antimicrobial activity. 

The rmnulaioo according u> Example 6 is itaed again,! 0* following tot Mgamsm^ 
Escherichia coli Suph>loc«rus aurens. PsrwJomooaj aeruginosa. Candida attics ^ 
Aspergillus m«ar. The foBowu* Table indicaies the initial inoculum and toe numbexof 
5 fll u, be found after me form.***, or M te 6 has been allowed 10 a* for 
i period of 6 boos: 



Test organism 



Escherichia coli 
Staphylococcus aureus 
pseudomonas aeruginosa 
Candida albicans 
Aspergillus niger , 



iruiial number of 

inocnlam onanisms 
after 6 hours 



1.1 -10* 0 

1.4-10* 0 

13- 10* 0 

1.2-10* 4.1.10 s 

5.7- 10* 



FwMti pte 9: Cvr ntft»iciiv test 

Analogously to Example 5 the fonnulauon according to Example 6 is sabjected u> U* 
growihinhibiucnicst. Tr* ^ shows that to sr^ 

only extremely slight cytoinxic elTects even at cooceniraiions of 20 * while the 
Kombi soluuoo already indnas sigmfKaBt cytotoxic ejects at cor^uions of 5 * v/v 



(see Example SI 
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Soiwtioa wording to Example 6 
Cooccntraiioo 



ofsc*uiionl*v/v] 20.0 10.0 5-0 IS U 0.6 

growth inWKtionlSJ 1- 5 0 " J ° 
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aji bt.iteruo«DC Q! noloc»ho W .olo 8 *«ofbav» E ap 

nfottact *cor£"g to claim I wherciG ihe «ta««*>t * 
2 A conoa lens care prodoct acc0fC - * 

aeom?oon«loffcnnol»l 

NH NH .„ 

3 . A a*uct ltns care product i-corwing u. 
I^of.compoundoffonnuU Lo^^^of. 

NH NH ff) 

fmmIlo ^0 witf. .compound cf forme* H.oc »sali iherrcf. 
wherein n is an integer from J 

KH 

whcrtinnblikcwtean integer from 1 toSOO. 

n^uct according to claim 1 wherein** buffer is a compound of 
4. A contact lens care product according 

formula III j 
(CH 2 V OH ; 

(CH 2 V° H 

^— 
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of x.y andiisfiorn3 to 9. or a salt merest 

S.Acottuct^careprodoaaccr^^ 
a compound of formula I 

NB NP 
the buffer is oomctamol or a sail thereof. 

fi A contact lens care produce accordir* to claim 1 comprise Iron, 0.05 to icss thar, L2 
thereof. 

, -~ n,ndnct accord^ U> claim 1 comprises from 0.05 to tea than 0.8 

thereof. 

8. A contact Jens care product iccording to claim 1 comprising from 0. 1 

9 a contact lo" care product accord^ to claim 5 compri»*f«» " " « »^» 
v^TuorncUrooi or a homolog thereof having up to 10 o*»~- «■ ■ 

10. A contact lens care product according to claim 1 ^ 
aminopropylbiguan.de ooto4.00mgftnl 
^ino-2-n7drexyme»yl-l>pKT»«*ol e^., abootiSmgWl 

and HQ to establish a pH of from 7.0 to 7 5. 

1 , A contact lens care product according to claim i comprising i- ^iUon o«ocmore 
compounds that influence viscosity and complex formers. 
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12. A comae* fens caie product according to claim 1 comprising 
polyaminopropyl biguanide (Cosmodl®) 

KaO 

poloxamer407 

hydroxyetbyiceUuiose 

EDTA 

and HCl to adjust the pH. 

13. A contact lens care product according to claim 1 comprising 

aminopropyl biguanide (Cosmocil®) 

2-anuno-24iydr6x^ 

Nad 

poloxamcr 407 
EDTA 

and HQ to adjust the pH. 



0.002 mg/ml 
2.5 mg/ral 
IS tag/ml 
10 mg/ml 
3*2rog/inl 
1 mg/ml 



0.001 mg/ml 
2 mg/ml 
7-4 mg/ml 
1.0 mg/ral 
0.25 mg/ml 



14. The use of a contact lens care product according to claim 1 for cleaning and/or disin- 
fecting a contact lens. 

15. A method of clearing and/or disinfecting a contact lens which comprises bringing a 
contact lens care product according to claim I into contact with a contact Jens for a period 
of time sufficient for cleaning or disinfection. 
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